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Introduction
• First open source tool for 

facial behavior analysis 

• Demonstrates state-of-
the art performance in 
facial landmark 
detection, head pose 
tracking, AU recognition 
and eye gaze estimation
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Introduction

4



System Pipeline
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Landmark detection

• Point Distribution Model (PDM) 
which captures landmark shape 
variations 

• 68 facial landmarks 

• Allows for detection of multiple 
faces
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Head pose tracking

• Extract head pose (translation and orientation) 

• Provided camera calibration parameters (focal 
length and principal point) to get better accuracy
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Eye gaze estimation

• The vector from the 3D eyeball center to the 
pupil location is our estimated gaze vector
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Eye gaze estimation
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Action Unit recognition  

• Existing AU predictors tend to sometimes under- 
or over-estimate AU values for a particular person
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Action Unit recognition  

• Combine datasets of 
action unit presence  
and intensities 

• Use a linear SVM and a 
linear SVR 
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Experiment

Landmark detection
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Experiment

Head pose tracking
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Experiment

Eye gaze estimation
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Experiment

Action Unit recognition  
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Conclusion

• A first fully open source real-time facial behavior 
analysis system 

• Capable of facial landmark detection, head pose 
estimation, facial action unit recognition, and 
eye-gaze estimation 

• Is able to run from a simple webcam
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